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Abstract 
these molecules. The cell cycle was analyzed by flow cytometry 
with propidium iodide. After protein extraction a Western blot was 
done with antibodies against p27, cyclin A and Rho A. Data was 
presented as mean 4- SEM of at least three different experiments. 
A rejection level of P< 0.05 will be considered significant. 
Resu l ts :  The chondrosarcoma cell line underwent a cell cycle 
arrest in the G0/G1 and G2/M phases, with a concomitant in- 
crease in the p27 protein expression and a decrease in the cyclin 
A expression. This alteration of the cell cycle was associated with 
an accumulation of the RhoA protein due to anomalous protein 
degradation because the alteration of the RhoA isoprenilation by 
the lipid isoprenoids from the mevalonate pathway. Besides, the 
simvastatin treatment caused a decrease in the mRNA expres- 
sion of the extracellular matrix components TGF-I~, fibronectin-1 
and collagen IV, which was reverted by the addition of mevalonate 
Conc lus ions :  In the best of our knowledge, in this work it is 
shown an association between the cell cycle arrest, the Rho A 
protein expression and the modifications of some elements of the 
extracellular matrix in the chondrosarcoma C422 cell line after 
simvastatin treatement. To dilucidate the link among these phe- 
nomena and how they affect the chondrocytes biology needs fur- 
ther studies. 
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I n t roduct ion :  TGFI~ is believed to be a key mediator of tissue fi- 
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brosis as a consequence of extracellular matrix accumulation in 
pathologic states such as systemic sclerosis. TG FI~ increases ex- 
pression of collagen by fibroblasts and enhances crosslinking of 
the newly formed collagen. In cartilage repair, TGFI~ has differ- 
ential effects on proteoglycan synthesis, depending on the condi- 
tions. Until now however, not much is known about the effects of 
TGFI~ on collagen production by chondrocytes and its crosslink- 
ing. Our goal was to examine the role of TGFI~ in cartilage regen- 
eration concentrating especially on collagen biochemistry. 
Methods :  Bovine articular chondrocytes were cultured in algi- 
nate beads with either 10% FCS or in serum-free medium with 
ITS (serum replacement) and in the presence or absence of 25 
ng/ml TGFI~2. Proteoglycan synthesis (colorimetric assay), col- 
lagen synthesis and the number of pyridinoline crosslinks were 
measured biochemically (HPLC). Gene expression was anal- 
ysed using real-time PCR for type II collagen (COL2), aggre- 
can (AGCN), matrix metalloproteinase-1 (MMP-1), Lysyl Oxidase 
(LOX) and Telopeptide Lysyl Hydroxylase (TLH). 
Resu l ts :  Chondrocytes cultured with TGFI~2 in the presence of 
10% FCS deposited significantly fewer proteoglycans than the 
control without TGFI~, whereas the collagen content seemed to 
be unaffected. In contrast, when chondrocytes were cultured with 
TGFI~ in serum-free medium with ITS, deposition of both matrix 
constituents was upregulated compared to the control. Gene ex- 
pression data show downregulation of COL2, AGCN and MMP- 
1 expression in cultures with TGFI~ in the presence of 10% 
FCS. Replacement of FCS with ITS resulted in upregulation of 
COL2 expression and equal expression of AGCN compared to 
the control. TLH expression was only upregulated in both cul- 
ture conditions at day 11 in contrast to LOX expression, which 
was not influenced by TGFI~ neither in the presence of FCS nor 
ITS. Unexpectedly, TGFI~ resulted in less hydroxylysylpyridinoline 
(HP) crosslinks per collagen molecule. In contrast to the effects 
of TGFI~ seen on fibroblasts, where we have shown increased 
crosslinking of the collagen by addition of TGFI~. 
Osteoarthr i t is  and Cart i lage Vol. 13, Supp lement  A $157 
Discussion: This study demonstrates clear effects of TGFI~ on 
collagen network. These effects are different from the effects of 
TGFI~ on fibroblasts. The consequences of these findings for the 
quality of the matrix engineered by chondrocytes are under cur- 
rent investigation. 
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Aim of Study: Previously, we have demonstrated that os- 
teoblasts from the sclerotic subchondral bone express a partic- 
ular phenotype characterized by an overproduction of interleukin 
(I L)-6, transforming rowth factor (TGF)-I~I, alkaline phosphatase 
and osteocalcin but similar amount of IL-11~ than non sclerotic os- 
teoblasts. Further, we have observed in a co-culture model that 
osteoblasts from the sclerotic zone of osteoarthritic (OA) sub- 
chondral bone affected the metabolism of chondrocytes and their 
production of aggrecan, sox9 and MMPs. This work was designed 
to identify the mediators involved in these osteoblasts-induced ef- 
fects. 
Methods: Human chondrocytes were isolated from OA cartilage 
and cultured in alginate beads for 4 days in the absence or in 
the presence of non sclerotic or sclerotic OA subchondral os- 
teoblasts in monolayer (co-culture system). During co-culture, 
monoclonal antibodies (Mab) neutralizing IL-6, TGF-I~1-3 or hep- 
atocyte growth factor (HGF) were added. Chondrocytes in mono- 
culture and chondrocytes/fibroblasts co-culture were conducted 
in parallel as controls. Aggrecan, sox9 and matrix metallopro- 
teases (MMP) -3 and -13 mRNA levels in chondrocytes were 
quantified by real time polymerase chain reaction. Aggrecan and 
MMP-3 production was assayed by a specific enzyme amplified 
sensitivity immunoassay (EASIA). 
Results: In co-culture, sclerotic, but not non sclerotic, osteoblasts 
significantly decreased (- 27%, p<0.001) aggrecan production 
and aggrecan gene expression by human chondrocytes. In paral- 
lel, sox9 expression was decreased (- 52%, p < 0.001) whereas 
MMP-3 and MMP-13 gene expression were increased (+ 44 and 
+ 76%, respectively, p < 0.001). Anti-lL-6 Mab prevents all these 
osteoblasts-induced effects. 
Conclusions: OA subchondral osteoblasts could contribute to 
cartilage degradation by stimulating chondrocytes to produce 
more matrix metalloproteases and by inhibiting aggrecan syn- 
thesis. Herein, we have identified IL-6 as a key mediator of the 
osteochondral pathophysiological xis. To neutralize IL-6 biolog- 
ical activity prevents the negative effects of sclerotic osteoblasts 
on cartilage metabolism. 
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Aim of the study: The objective of this study was to compare 
the effects of 500-730 kDa Hyaluronic acid (HA) and the amide 
derivative hyaluronic acid (HYADD4-G), with higher viscoelastic- 
ity properties, on in vitro human chondrocyte and synoviocite cul- 
tures. 
Materials: - Human chondrocytes isolated from pathological ar- 
ticular cartilage biopsies by enzymatic digestion and expanded in 
monolayer to the second culture passage with complete Ham's 
F12 medium. 
- Human synoviocytes isolated from the synovial tissue of pa- 
tients undergoing surgery for ligament repair. 
Methods: - Cells were grown in culture with or without HA or 
HYADD4-G at different concentrations (0,5 and 1,5 mg/ml) for 3- 
6-9 days. 
- The mediation of HA effects by the CD44 receptor was tested 
by receptor binding inhibition using a mouse anti-human CD44 
monoclonal antibody at saturating concentrations. 
- Viability of cells was determined using the MTT-based cytotoxi- 
city test. 
- The differences between cell viability data obtained with the dif- 
ferent concentrations of HA and its amide derivative, were anal- 
ysed by the ANOVA test. 
Results: Synoviocyte viability: In in vitro synoviocyte cultures, af- 
ter 9 days, the presence of, HA or its amide derivative at the con- 
centration of 0.5 mg/ml, does not significantly increases cell via- 
bility. When added at the concentration of 1,5 mg/ml for 3, 6 or 
9 days in culture, native HA slightly inhibits synoviocyte growth, 
whereas the same quantity of the amide derivative of HA, strongly 
inhibits viability of cells. 
Chondrocyte viability: The addition of HA or HYADD4-G in- 
creases significantly normal chondrocyte growth both at 0,5 and 
at 1,5 mg/ml concentrations. 
Influence of the binding CD44/HA on cell proliferation: In the pres- 
ence of maximum competitive binding of the CD44 receptor, no 
increased cell viability in chondrocytes cultured with HA and its 
amide derivative is observed. On the contrary the inhibition of 
synoviocyte proliferation with HA or HYADD4-G at the concentra- 
tion of 1,5 mg/ml is not modified by the presence of antiCD44 
Furthermore, the addition of anti CD44 antibodies to control cells 
in the absence of exogenous HA at 9 days, significantly inhibited 
the normal growth in both cell populations. 
Conclusions: Our study demonstrated that HA and its amide 
derivative, similarly influence cell viability even if the rheological 
properties are different. HA and HYADD4-G positively influence 
chondrocyte proliferation while no increase is observed in syn- 
oviocytes. The proliferative ffect is due to the binding of HA to 
its cellular receptor CD44. While chondrocyte growth is positively 
sensitive also to higher concentrations of HA, at the same con- 
centrations synoviocyte proliferation is inhibited. This inhibition 
is higher in the presence of the amide derivative HA and is in- 
dependent from the binding CD44-HA, suggesting that synovio- 
cytes could be more sensitive than chondrocytes to the changes 
in Hyaluronic acid concentration, rheological properties or config- 
uration. 
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Aim of study: Prostaglandin E2 (PGE2) exerts its actions 
through the binding of the high affinity EP receptors. In humans, 
there are 4 subtypes of EP receptors that can be divided in Ca 2 + 
mobilizing receptors and cAMP mobilizing receptors. EP sub- 
types density in cells or tissues is therefore central to understand 
the pathways elicited by PGE2. We wanted to evaluate the reg- 
ulation of EP1 (a Ca 2 + mobilizing receptor) and EP4 (a cAMP 
mobilizing receptor), and the expression of COX-2, the main en- 
zyme responsible for PGE2 synthesis in inflammatory situations, 
